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Abstract 
The mode of transmission of Buruli ulcer (BU) is unknown. Insects were collected from BU endemic and non-endemic communities using 
sweep nets and light traps. Physicochemistry of water samples, hospital case files and focus group discussions were assessed. Insect species 
were more abundant (H1=1.204; 1.164) but less evenly spread (j= 0.33; 0.46) in BU than non-BU areas (P > 0.05) with mosquito species 
dominating (68.4%). Water pH was higher in BU than non-BU areas (P < 0.05). Infection was more in female children of school age. 
Community awareness on BU is currently increasing, and insect species may have role to play in BU spread. 
© 2016 The Authors. Published by Elsevier B.V. 
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1. Introduction 
Buruli ulcer disease (BUD) caused by Mycobacterium ulcerans have emerged dramatically over the past two decades 
especially in Central and West Africa, and have spread to other countries around the world (Janssens et al. 2005, WHO, 2004; 
Portaels et al. 2001). Until now, the mode of transmission of M. ulcerans the causal agent of BU has yet to be understood despite 
its increasing prevalence. In the past 10 years, there had been numerous reports of M. ulcerans DNA in aquatic samples collected 
in Buruli ulcer endemic regions of West Africa (Kotlowski et al., 2004; Marion et al., 2010). In Ghana, M. ulcerans DNA was 
detected in 12.8% of predaceous hemipterans samples (Williamson et al., 2008).  Marsollier et al., (2002) had indicated the 
presence of viable M. ulcerans in the salivary glands of aquatic bugs and they also showed that this bacterium could multiply in 
the insect's gland.  
Nigeria is a BU endemic country sharing the same BU favouring factors like weather, latitudes, rivers, marshy areas, and same 
rural activities as farming, mining and forestry with neighboring BU endemic countries like Benin and Cameroun (Marion et al, 
2010). Despite these, no available research efforts towards unravelling the mode of spread of BU for effective control as 
chemotherapy is the only existing control strategy in the country. It becomes relevant to investigate the ecology of insect species 
in BU endemic parts of Nigeria as an initial step towards establishing a mode of transmission and further justify earlier reports 
incriminating insects in the disease transmission.     
 
2. Materials and methods 
Pre-visits to community leaders and health workers for consent approval and sample collections were conducted between the 
months of June and October, 2015. The purpose of research was explained to community members particularly BU respondents 
and their households. Outdoor and indoor flying insects were sampled with sweep nets and Center for Disease Control (CDC) 
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light traps at 6 locations, each of BU and non-BU areas: N 06o 49. 949, E 002o 54.814; N 06o 49. 980, E 002o 54.824; N 06o 50. 
607, E 002o 54.824; N 06o 50. 019, E 002o 54. 809; N 06o 50. 350, E 002o 54. 850, and N06o30.987 E003o23.948; N06o30.966 
E00323.953; N06o30.980 E003o23.952; N06o30.929 E003o23.961; N06o 30.950 E003o 23.251; N06o 0.940 E003o 23.286 
respectively. Light traps were set at random positions in respondents’ homes for 4 consecutive days. Traps were suspended 
indoor from the ceiling at about 2 m from the ground and outdoor from trees close to water source between the hours of 7:00 pm 
- 6:00 am each day (Fig. 1.). 
 
 
Fig. 1. Data collection: (a) well water sampling; (b) outdoor light trapping; (c) focus group discussions; (c) interviews. 
All flying insects were demobilized in ethyl acetate (Sigma Aldrich®) for easy transfer into sample bottles containing 70 % 
ethanol or Eppendorf tubes containing silica gel. Global positioning data, water pH, temperature, and dissolved oxygen levels 
were measured insitu. Case files were reviewed, interviews and focus group discussions with community members were also 
conducted using semi structured questionnaire. 
Mosquitoes were identified to genus under stereoscopic microscopes (Gillies and Coetzee, 1987; Gillies and De Meillion, 
1968) thereafter to species level.  Water bugs and other flying insects were morphologically identified to order (Donald and 
Richard, 1970). 
3. Results and discussion 
The insect collection methods were similar (P > 0.05) and the diversity indices on (Table 1) indicated more insect species in 
BU compared to non-BU area possibly due to the presence of high vegetation cover in the BU communities (H1=1.204; 1.164;  
j= 0.33; 0.46). Mosquito species were the only dipterans found although their population was not significantly different (P > 
0.05) between both areas, but indicates the urgent need for enhanced mosquito vector control in the study areas. It also signifies 
the need for more detailed investigations involving the detection of Mycobactrium ulcerans DNA in the insect species especially 
with the current responses from community members that the first symptom (nodule) was often preceded by insect bites. 
Previous studies have also associated mosquito bites with early symptoms of BU (Johnson et al. 2007). Hemipteran bugs were 
localized to BU communities and was in low abundance (Table 1). Only few members are known to belong to biting insects 
hence may not have significant role to play in the spread of the disease although, some workers have reported otherwise (Portaels 
et al. 1999; Williamson et al., 2008).  
Table 1. Diversity and abundance of Insect Orders in BU and non-BU endemic communities. 
Insect Orders BU_Endemic Area Non_BU-Endemic Area Total Population (%) 
Diptera (Mosquitoes) 185 129 68.4 
Odonata 12 17 4.1 
Hemiptera 21 0 4.6 
Coleoptera 3 0 0.7 
Trichoptera 14 22 7.8 
Lepidoptera 9 5 3.1 
Orthoptera  2 7 2.0 
Dermaptera 1 0 0.2 
Homoptera 13 10 5.0 
Hymenoptera 6 3 2.0 
 
Total number of orders 
 
10 
 
7 
 
Total number of 
individuals 
266 193  
Margalef (S) 1.612 1.14  
Shannon_Weaner (H1) 1.204 1.164  
Species Evenness (j) 0.3333 0.4575  
 
Water pH in BU area was significantly (P < 0.05) slightly acidic compared to non-BU areas (Fig. 2.).  Mycobacterium 
ulcerans have been reported to thrive better in slightly acidic water samples (Portaels and Pattyn, 1982). Stagnant water with 
intolerably low pH might not meet all the optimal conditions for M.ulcerans growth (Garchitorena et al., 2014) as found in non- 
BU areas thus another reason to investigate further on the insect species found in the study areas especially their aquatic stages. 
The higher prevalence of BU amongst female children of school age (Fig. 3.) corroborates previous report (WHO 2004). This 
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may be connected to the fact that female children usually have close contact with water bodies for domestic purposes compared 
to their male counterparts.  
 
 
Fig. 2. Physicochemistry of water samples.         
 
 
Fig. 3. Demography of BU case files. 
Focus group discussions demonstrated a clear awareness of BU disease but minimal knowledge of causative agents and 
ignorance of mode of transmission (Table 2). Patients first tried self-treatment with herbs, and only visit hospitals when disease 
has advanced complicating treatments. Contrary to reports from Ahorlu, et al, (2013), community members in this study were 
able to identify the early signs and symptoms of the disease as being nodule or plaque (Fig. 4.). They also associated the presence 
of stagnant water and high insect prevalence (Fig. 5.) to Buruli ulcer infection. This positive attitude is attributed to the recent 
increase in BU awareness created by health workers in the community. The only existing control measures for BU as shown in 
the current study, and earlier ones, Ahorlu, et al., (2013), are through early diagnosis and chemotherapy.  
 
Table 2: Knowledge of Buruli ulcer amongst Idogo, community members. 
 
Questions/ Attributes 
Response 
Health workers Communities 
What is Buruli ulcer? 
What is the local name? 
Source of first knowledge 
 
A disease of the skin caused by a 
bacterium 
N/A 
N/A 
A skin disease that results in wounds 
Eyokoshe 
Majority said it was the first instance 
of infection or having someone close 
infected. Also through awareness 
campaigns by health worker 
Signs and symptoms 
 
 
Cause 
 
First aid 
Nodules which advances to ulcerating 
ulcers  
 
Bacterial infection 
 
Antibiotics at early infection stage 
Presence of nodules/plaques while 
oedema and ulcers indicate the need to 
seek medical attention (Figure 7) 
Spirits, ancestral cause, insect bites, 
unknown 
Herbal therapy 
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Fig. 4. Symptoms of BU. 
 
 
Fig. 5. Insect collections.                            
4. Conclusion 
The high abundance of mosquito species in BU area calls for more detailed research to properly ascertain the role of insect 
species in the transmission of the disease as well as, provides evidenced based data for enhanced mosquito vector control 
programme in the study area. 
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